sic would manifest itself throughout his life until his final days, yet this early talent was supplanted by his accomplishments in medicine. 23 Guiot attended the Medical School of Paris and graduated with a laureate distinction and the Silver Medal in 1937 (Fig. 2 ). On March 6 of that year, at the age of 25 years, he married Elise Bouettery, who bore him 4 daughters. Guiot trained in neurosurgery under the tutelage of Professor R. Garcin in Paris. Professor D. Petit-Dutaillis at l'Hôpital de la Pitié-Salpêtrière in Paris was also influential to Guiot and one of his early mentors. After Guiot's training in Paris, he met Professor Clovis Vincent, who was a neurologist by training but developed neurosurgical skills by observing Harvey Cushing. Vincent imported to France the techniques and concepts of Cushing, and Guiot adopted these techniques after he became Vincent's pupil. 38 Professor Norman Dott of Edinburgh, 12 one of the giants of neurosurgery at the time and a visionary neurosurgeon, proved to have the greatest influence on Guiot. From Dott, Guiot would learn the transsphenoidal approach to pituitary tumors and would go on to improve and perfect his techniques, thus revitalizing the use of the transsphenoidal approach in France. 6, 8, 12, 34, 38 In 1956, Guiot founded the Department of Neurosurgery at l'Hôpital Foch (Suresnes-Paris), where he introduced the first "fulltime" system to France, where all faculty members were on a salary without running private neurosurgical practices. During his tenure at l'Hôpital Foch, Guiot introduced many of his new techniques. 38 He was the first neurosurgeon to perform a neurosurgical procedure under complete cardiac and circulatory arrest in 1960. In 1962, he developed a new ventriculoscope, which he used for ventriculocisternostomies with television control for the treatment of hydrocephalus from aqueductal stenosis. 16 Guiot published more than 300 scientific publications and inspired over 30 doctoral theses. He was awarded the class of Officier in the Ordre National du Mérite, the national merit award of France, by President Charles De Gaulle in 1966. In 1968, he was elected as an honorary member of the Society of Neurological Surgeons, the oldest neurosurgical society in the world. Founded in 1920 as a travel club, the Society's twice-yearly meetings aimed to allow neurosurgeons from around the world to learn from each other through case presentations and demonstrations of various interesting surgical procedures (http://www.so cietyns.org/history/index.html). Guiot's membership put France on the map of places with modern and innovative neurosurgery and helped to attract many American and Canadian neurosurgeons to France. Among these was his student Jules Hardy, whose introduction of the microscope to transsphenoidal surgery led to a new era of microsurgical innovation.
Guiot was named Neurosurgeon of the Year in 1979. 23 At his prime, he was performing 400 major operations a year; at this time, his series included more than 1500 pituitary adenomas. In 1976, a decade before his final retirement, he still performed close to 200 cases per year. 
guiot's contributions to Neuroendoscopy
Neuroendoscopy was pioneered in the early 1910s by Lespinasse, a urologist from Chicago, who introduced a small cystoscope into the ventricular system for the treatment of noncommunicating hydrocephalus through obliteration of the choroid plexus. This limited early use was followed by the emergence of the third ventriculostomy in 1923. 10, 51 Before the early 1960s, the light source in endoscopes was directly attached to the tip, which provided poor visualization of the ventricular system and discouraged the exploitation of neuroendoscopy for these uses.
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A compilation of videos demonstrates intraventricular endoscopy and removal of a pituitary adenoma undertaken by Guiot in 1962 (W.T. Couldwell, personal communication, 2012). In 1963, with innovations from the Institute of Optics in Paris, Guiot published his experience using the first endoscope with an external light source (cold light generator) that allowed for the transmission of light at variable intensities through a silica stem. This allowed for better visualization of the ventricular system, rendering endoscopic procedures safer, and made intraoperative photographing and video recording possible. 16 Guiot was deemed a pioneer in reviving modern neuroendoscopy, although he later abandoned this procedure for an easier fluoroscopically guided technique for third ventriculocisternostomy. In this newer technique, a paramedian bur hole was made, through which a leukotome introduced into the lateral ventricle and the third ventricle pierced the floor of the third ventricle through a leukotome loop (Fig. 3) . 16 introducing Facial reconstructive surgery to the Neurosurgeon Guiot was a facile surgeon, thinker, and innovator. His interest in neurosurgery had no boundaries. He sought improvement and innovation in all facets of neurological surgery. While he thought of ways to navigate through and illuminate the intraventricular space, he was equally interested in exocranial pathology as highlighted by his contributions to maxillofacial surgery. This surgical specialty had a strong emergence during World War I, as multiple challenging facial injuries were encountered throughout the war. During this time, plastic reconstructive surgery was blossoming as a separate specialty, but not until the early 1960s were facial surgeries performed by a multidisciplinary maxillofacial team consisting of plastic reconstructive surgeons; ear, nose, and throat surgeons; and anesthesiologists. Facial reconstructive surgery at that time, however, was performed via a purely extracranial approach. 44 In 1963, Paul Tessier, a plastic surgeon working at the same hospital as Guiot, introduced his neurosurgeon colleague to the multidisciplinary team, which he thereafter named "the craniomaxillofacial team." 23, 44 That same year, as he was planning a very complicated operation for hypertelorism in a patient with Crouzon's syndrome, Tessier asked his neurosurgeon colleague about the possibility of opening the anterior fossa to expose the orbits and the ethmoid region. After some hesitation and deliberation Guiot's answer was, "Pourquoi pas?" (why not?).
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The surgery was a success, and in 1973 they proceeded to publish their experience on the surgical management of hypertelorism in Crouzon's syndrome via the craniofacial route (Fig. 4) . 47 During the intracranial portion of the surgery, Guiot performed several orbital osteotomies along with subtotal drilling of the ethmoid bone, preserving the cribriform plate to maximize the chances of preserving olfaction and preventing CSF leakage. The new technique for the management of hypertelorism was described at that time as being more successful than earlier purely extracranial techniques, as it allowed for radical correction of this condition by improving approximation of the orbits to each other while ensuring preservation of the cribriform plate and avoiding dural tears and subsequent CSF leak- age. 47 This innovation facilitated the development of complete reconstruction of orbitofacial dysostosis and the en bloc excision of the meningiomas of the sphenoid wing.
the guiot-gillingham stereotactic Frame and guiot's impact on Functional Neurosurgery
Guiot's contributions to functional neurosurgery began early in his neurosurgical career. In 1947, Guiot described the subtemporal approach to the brainstem, which he later applied in treating chronic pain and parkinsonian tremors via mesencephalic tractotomy and peduncular tractotomy, respectively. 23 In Paris in 1958, Guiot designed a stereotactic frame that was subsequently modified and applied by Gillingham in Edinburgh.
14 This frame advanced earlier models and increased the target accuracy. After Victor Horsley and Robert Henry Clarke 29 designed the first animal stereotactic apparatus in 1908, 40 years passed before Spiegel and Wycis 45 introduced a modified apparatus for use in humans. 40 Over the next few years, several neurosurgeons designed their own stereotactic frames, including Leksell, Narabayashi, Talairach, and others. 35, 40, 46, 48 The Guiot-Gillingham stereotactic frame was among the most accurate and safest means to address the target areas to be treated in Parkinson disease and offered simplicity and a relatively short intraoperative period for apparatus placement (Fig. 5) . 41 Guiot then began a series of technical innovations in the field of functional neurosurgery that used his frame to enable targeting of several deep brain structures in treating movement disorders. 5, 32 The concept of using thermal coagulation in various deep brain areas was described in 1949 by Talairach and colleagues 11 and Hecaen and associates, 37 who targeted the thalamus in treating intractable pain. Later, in 1954, Hassler et al. 28 used the same concept in treating dyskinesia. In 1958, however, Guiot was the first to describe electrophysiological stimulation of deep brain structures prior to thermal coagulation. 19, 40 This was a precursor to the modern stimulation technique involving implanted electrodes. The use of the frame allowed Guiot to aim for better mapping of the thalamic nuclei, internal capsule, and globus pallidus and consequently allowed for more precise targeting of the ventral lateral nucleus of the thalamus, which was his target in treating parkinsonian tremors, rendering the procedure safer and more successful (Fig. 6) . In 1961, Guiot and Madame D. Albe-Fessard described a group of subcortical neurons they called "tremor cells," which fired in bursts at frequencies similar to those of the tremors, shedding light on the pathophysiology of tremor-related disorders, such as Parkinson disease and essential tremor, and helping to explain possible differences in the efficacy of a specific target between the different basal ganglia tremor disorders.
2,36
The Hôpital Foch, where Guiot practiced his neurosurgical innovations, was described as one of the two leading French stereotactic units of its time. This made it an inspiring teaching center to neurosurgeons in both Europe and North America, facilitating the exchange of ideas and knowledge across continents. Lauri Laitinen, a Finnish functional neurosurgeon and one of the world-renowned second-generation pioneers in stereotactic neurosurgery, described his visit to Paris in 1963 when Professor Guiot and Madame D. Albe-Fessard introduced him to microelectrode recording for the first time. In his personal memories, Laitinen wrote, "In fact, I found that the few weeks in Paris were more important for my future than the months I spent in Freiburg." Guiot's contributions to the field of functional neurosurgery were not exclusive to operating in humans. He published several animal studies aimed at improving understanding of the pathophysiology behind Parkinson disease and other movement disorders. For example, he performed hemicerebellectomies in 15 baboons, after which he tried to perform electrostimulation of the ventrolateral thalamic nuclei and concluded that the cerebellum has a role in lowering seizure activity by inhibitory mechanisms on the thalamocortical pathways. 49 
guiot's application of hypothermic cardiac standstill to treat cerebrovascular Malformations
Guiot had a strong understanding of and a deep appreciation for the need for brain protection when tackling difficult vascular cases that posed the threat of vessel injury and subsequent tissue ischemia. Hypothermia-induced reduction in the cerebral metabolic rate had been introduced to provide neuronal protection for the resection of large intraaxial lesions, and Guiot was not afraid to expand its indications and implement the procedure in dealing with vascular pathology. In 1960, Guiot reported on the first arteriovenous malformation surgically treated with the patient under deep hypothermia at 10°C with complete circulatory arrest, making Guiot one of the first neurosurgeons to use this technique for difficult vascular lesions.
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The procedure was performed on January 26, 1960, only 1 year after the technique was first used by Woodhall and colleagues in a patient with a large left parietal metastatic lesion. 50 Guiot's patient was an 18-year-old man with seizures and right paresis caused by a large left frontoparietal arteriovenous malformation (Fig. 7) . After simultaneous craniotomy and sternotomy, the core temperature of the patient was lowered to 10°C, and extracorporeal circulation was established. Resection of the malformation was completed in 43 minutes; thereafter, the patient was progressively warmed. Although the patient suffered from postoperative right plegia attributed to extension of the lesion into the internal capsule, he had no neuropsychological deficit after surgery despite a total ischemic time of 80 minutes. Encouraged by the hypothermic brain's tolerance to prolonged ischemia, Guiot used deep hypothermia and circulatory arrest again in 1964 in a case of a carotid cavernous aneurysm causing cavernous sinus syndrome. 20 These early successes aroused considerable interest in the neurosurgical community and paved the way for other surgeons to approach cerebrovascular lesions that were otherwise considered inoperable.
Guiot's Influence on Spinal Deformity surgery
Although Guiot was more involved with cranial neurosurgery, he enjoyed partaking in complex spine deformity surgery, which was well suited to his inquisitive and critical-thinking mind. In 1964, he described his technique for treating patients with severe kyphoscoliosis who suffered from paraplegia. 17 In detailing how to optimally treat patients with spinal deformity and improve their overall clinical outcomes, he emphasized the need for open collaboration between orthopedic surgeons and neurosurgeons to find effective therapeutic strategies, as well as the importance of ensuring adequate spinal cord decompression, while underscoring the inefficacy of simple laminectomy.
Guiot's surgical technique consisted of resecting the laminae, pedicles, costotransverse joints, and posterolateral aspects of the vertebral bodies on the concave side of the curvature (Fig. 8) . Performing this bony resection on 3-6 spinal levels allowed for decompression of the thecal sac and placed the spine in straighter alignment. Guiot then opened the dura mater laterally to allow for further translation of the spinal cord, leaving the arachnoid intact to prevent any spinal fluid leakage. Postoperative orthopedic treatment with casts or spinal fusion as well as physical therapy was an integral portion of the care for these patients. In Guiot's series of 9 patients, 6 had a complete neurological recovery, 2 who had suffered from traumatic paraplegia after a motor vehicle accident did not improve, and 1 patient who had made initial progress regressed after 6 months. 
guiot's introduction of live intraoperative image guidance to transsphenoidal surgery
Guiot's greatest contribution to modern-day neurosurgery was his impact on transsphenoidal surgery. Prior to his introduction of intraoperative image intensification, potentially hazardous migration beyond tumor boundaries sometimes occurred because the surgeon could not see clearly through the deep and dark working tunnel. This rightfully led more timid surgeons to leave behind a large number of subtotally resected lesions. To overcome this deficiency, soon after his first transnasal resection, Guiot introduced intraoperative image intensification and fluoroscopy to his armamentarium. These techniques allowed the surgeon for the first time to visualize and appreciate the depth and position of the surgical instruments during the procedure and to visualize tumor descent through the sellar floor. 13, 22, 24 Guiot arranged the fluoroscopic setup in the operating theater, placing the television screen behind and above the patient so that the surgeon could view it without disturbing his or her position. Radioscopic control was afforded through a foot pedal controlled by either the surgeon or his assistant. Before starting the case, an intrathecal lumbar catheter was placed for the administration of contrast and air, which were to be injected intermittently for live imaging of tumor removal. 18, 24 The introduction of live fluoroscopy for real-time delineation of tumor contour allowed surgeons for the first time to safely and comfortably venture beyond the sella. This accomplishment was well illustrated by Guiot's student from Montreal, Jules Hardy, in his paper on radiofluoroscopic control in transsphenoidal surgery. Hardy wrote, "A tumor with large midline suprasellar extension producing significant displacement of the third ventricle is amenable to transsphenoidal attack provided the procedure is combined with radiofluoroscopic monitoring." 27 In response to critics of the transsphenoidal route at the time, Hardy remarked in a tone of liberation, "Criticism of trans-sphenoidal surgery has centered on the fact of relatively inadequate exposure of the pituitary fossa. With the advent of modern radiological methods [fluoroscopy at the time of Guiot and Hardy] this disadvantage of the procedure has been overcome." 24 Apart from ensuring a safe trajectory toward the sphenoid sinus and allowing for careful resection of sellar lesions with suprasellar involvement, Guiot made possible the direct observation of tumor extirpation with the restoration of normal midline anatomy, allowing one to conceive guidelines for the route of resection based on anatomo-radiological correlation of pituitary fossa tumor growth patterns (Fig. 9) . 27 Third ventricular displacement and volume on fluoroscopy became an important indicator of the extent of tumor resection (Fig. 10) . In addition, the complication of a CSF fistula was avoided using televised fluoroscopy to prevent compromising the arachnoid membranes. 18 , 24 Guiot would go on to use televised fluoroscopy to correct and avoid symptomatic empty sella syndrome due to transsphenoidal resection of large pituitary adenomas, which was performed by packing the sella with bone plaques to elevate the diaphragma sellae and restore the normal position of the chiasm, preventing traction and optic compromise (Fig. 11) . Guiot systematically applied the aforementioned principle with fluoroscopic guidance in over 200 pituitary adenoma cases with great success.
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Journeying along guiot's path: advent of Microscopy and endoscopy Guiot' s introduction of live fluoroscopic image guidance to transsphenoidal surgery guaranteed the survival of this approach, reestablished its indispensable role in tackling sellar and suprasellar pathology, and set the stage for future innovators. Hardy learned Guiot's techniques, including fluoroscopy, and amplified them with the integration of the operating microscope, which provided superior magnification and illumination (Fig. 12) . 25 The microscope led to refinements in surgical dissection techniques that allowed for the discovery of microadenoma and demonstrated the possibility of a complete surgical cure in patients with hypersecretory lesions. 26 With the advent of endoscopy and its introduction to transsphenoi- dal surgery as an adjunctive means of extirpating sellar lesions, 4,7 the anatomically blind corners of the suprasellar and parasellar regions could be adequately assessed for tumor involvement. Almost a decade later, in 1987, Weiss extrapolated the principles of skull base surgery to transsphenoidal surgery through his "extended" approach; this method has proven to be an effective and safe alternative to cranial approaches. 1, 3, 42 Soon thereafter, Jho and Carrau, 31 Jankowski et al., 30 Sethi and Pillay, 43 and Cappabianca et al. 9 described the pure endoscopic approach.
conclusions
Gerard Guiot was one of the most influential neurosurgeons of the first half of the 20th century. He not only advanced and safeguarded the role of transsphenoidal sur- gery and erased doubt about its safety and efficacy through his introduction of fluoroscopy, but he also made countless contributions to many different facets of neurosurgery that have changed the way we think and practice. Guiot's contributions effectively introduced an era of innovative progress that continues today.
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